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Description 



BLOW OUT PREVENTER 

Background of Invention 

[0001] The present invention relates to an oilfield tool seal and, 
in particular, to a blow out preventer for use during tubu- 
lar string handling. 

[0002] During oilfield drilling and borehole completion opera- 
tions tubular strings may be handled in the form of the 
drill string, the casing or liner string for lining the bore- 
hole, etc. In some operations, such as casing drilling and/ 
or casing running, a casing clamp is used to grip the 
string at its upper end. In some cases, an inside gripping 
clamp may be used. An example of such a gripping clamp 
is described in WO00/ 19058 of Appleton, and assigned to 
the present assignee TESCO Corporation. Such clamps are 
available from the assignee and known as the Internal 
Drive Assembly CDS™. 
[0003] An inside gripping clamp includes a spear, gripping slips 
on the spear and a seal about the spear. The spear ex- 
tends into the bore of a tubular being handled to position 
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the slips for engagement of the inner diameter of the 
tubular. During operation, mud is pumped down through 
the spear and the seal creates a seal against the inner di- 
ameter to maintain mud pressure in the tubular string. 
The seal generally is passive and operates against a pres- 
sure differential. An inside gripping clamp may be con- 
nected for manipulation by a top drive or other device, the 
entire assembly being suspended in a rig or derrick by a 
draw works. 

[0004] | n a well control incident, it may be desirable to shut in 
the well, including sealing the upper end of the tubular 
string. If such an incident occurs during the use of an in- 
side gripping clamp, well control may be achieved by re- 
liance on the seal about the clamp's spear. As a next step, 
or where a failure of the passive is encountered, it may be 
desirable to support the tubular string in the floor of the 
derrick/ rig and to remove the casing clamp from the 
tubular, such that the tubular string can be capped. 

[0005] in the situation where both the draw works and the spear 
seal fail, the well may be very difficult to control. 
Summary of Invention 

[0006] in accordance with one aspect of the present invention, 
there is provided a blow out preventer for operating be- 



I 
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tween a tubular gripping tool and a tubular gripped by the 
tool, the blow out preventer comprising: an expandable 
seal carried on the tubular gripping tool and expandable 
to seal between the tool and the tubular's inner wall, the 
expandable seal being operable as a back up to a primary 
seal operable between the tubular gripping tool and the 
tubular's inner wall. 
[0007] | n accordance with another broad aspect of the present 
invention, there is provided an inside gripping clamp for 
gripping an oilfield tubular, the inside gripping clamp 
comprising: a spear sized to extend into the bore of a 
tubular to be gripped, gripping slips positioned on the 
spear and drivable to engage against the inner wall of the 
tubular to be gripped and a primary seal about the spear 
to create a seal between the spear the inner wall of the 
tubular, the primary seal being expandable in response to 
at least operationally generated fluid pressure differential 
in the tubular and a secondary seal about the spear selec- 
tively operable to create a seal between the spear the in- 
ner wall of the tubular. 
[0008] in accordance with another aspect of the present inven- 
tion, there is provided a blow out preventer assembly for 
operating between a tubular gripping tool and a tubular 
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gripped by the tool, the blow out preventer comprising: an 
expandable seal carried on the tubular gripping tool and 
expandable to seal between the tool and the tubular's in- 
ner wall and a hydraulic drive means for selectively driving 
the expansion of the expandable seal. 
[0009] | n accordance with another broad aspect of the present 
invention, there is provided a method for shutting in a 
well while a tubular gripping tool remains positioned in 
the upper end of a tubular string extending into the well, 
the method comprising: providing an expandable seal 
about a spear of the tubular gripping tool that can be ex- 
panded selectively to seal between the spear and the inner 
diameter of a tubular and selectively expanding the seal to 

shut in the well. 
Brief Description of Drawings 

[0010] Figure 1 is a schematic illustration of a blow out preventer 
assembly. 

[001 1] Figure 2 is a schematic illustration of another blow out 
preventer assembly. 

[0012] Figure 3 is an axial section along a tubular gripping tool 
including a primary seal and a backup expandable seal, 
with the left hand side showing the backup seal in a non- 
expanded condition and the right hand side showing the 
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backup seal in an expanded condition. 

[0013] Figure 4 is an axial section along a portion of a tubular 
gripping tool including a primary seal and a backup ex- 
pandable seal, with the left hand side showing the backup 
seal in a non-expanded condition and the right hand side 
showing the backup seal in an expanded condition. 

[0014] Figure 5 is a quarter axial section along another tubular 
gripping tool with the left hand side showing the backup 
seal in a non-expanded condition and the right hand side 
showing the backup seal in an expanded condition. 

[0015] Figure 6 is a schematic illustration of another blow out 
preventer assembly. 

[0016] Figure 7 is a schematic illustration of another blow out 

preventer assembly. 
Detailed Description 

[0017] Referring to Figure 1, a blow out preventer assembly 10 is 
provided for operating between a tubular gripping tool, 
such as a casing clamp 12 of the internal gripping type, 
and a tubular 14 gripped by tool 12. Inside gripping 
clamp 12 may be connected for manipulation by a top 
drive 16 or other device, the entire assembly of top drive 
16 and clamp 12 may be suspended in a rig or derrick 18 
by a draw works 20. 
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[0018] a mud flow path may be defined by lines and pipes 21a 
on the rig, a passage through the top drive 21b and an 
axial bore 21c through the clamp that opens at an end of 
a clamp spear 22 disposed in the tubular, when a tubular 
is gripped. The mud flow path provides that drilling fluid 
can be pumped from a mud supply to the tubular. 
[0019] in a well control incident such as a well kick or other pres- 
sure surge from the formation, it may be desirable to shut 
in the well, including sealing the upper end of the tubular 
string. If such an incident occurs during the use of an in- 
side gripping clamp and the passive seal about the clamp 
and the draw works fails, the blow out preventer assembly 
10 can be operated to create a seal between the clamp 
and the tubular inner wall, to in effect seal the upper end 
of the tubular string. 
[0020] The blow out preventer assembly may, as shown in Figure 
6, include a secondary passive seal, such as a seal cup, 
positioned adjacent and upwardly of the primary seal. The 
secondary seal, therefore, may act as a back up should the 
primary seal fail. 
[0021] | n another embodiment, as shown in Figure 1, the blow 
out preventer assembly may include an expandable seal 
23 carried on the tubular gripping tool and expandable to 
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seal between the tool and the tubular's inner wall and a 
drive system 24a, 24b, 24c, 24d for the expandable seal. 
The drive system may be selected such that the seal is not 
normally driven out into engagement with the inner wall 
of the tubular, but only when it is necessary to contain a 
surge from the formation. In particular, it may be desir- 
able that the drive means be selectively operable, for ex- 
ample, by other than a normal operational pressure dif- 
ferential such as by hydraulic or rotational drive. In a con- 
venient embodiment for oilfield operations, the drive sys- 
tem may be hydraulically driven. 
[0022] | n the embodiment of Figure 1, for example, expandable 
seal 23 may be mounted between a retainer and a piston 
24a and can be driven by applying hydraulic pressure 
against piston 24a such that it is driven against the seal to 
cause it to extrude outwardly. The drive actuator may be a 
ball drop mechanism 24b including a ball 24c that is sized 
to pass from the mechanism to a seat 24d to cause a seal 
in bore 21c through the clamp. Ball drop mechanism 24b 
is positioned upstream of the seat, in this illustration ad- 
jacent the top drive. Seat 24d is positioned downstream of 
the piston 24a in bore 21c such that a ball sealed against 
the seat can be used to increase the fluid pressure against 
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the piston to drive it against seal 23. 
[0023] as will be appreciated, ball 24c may be a ball, a dart, a 
plug or other device that can pass through the mud flow 
path, but is sized to be stopped by and sealed against the 
seat. A ball drop mechanism can operate in many different 
ways, for example, by various mechanisms that may not 
be affected by normal drilling or tubular running opera- 
tions, but may be actuated manually directly or remotely 
when a ball is to be released. Mechanisms may include, 
remotely or directly operated handles or valves, remotely 
or directly actuated solenoids, etc. 
[0024] | n another embodiment, such as that shown in Figure 2, 
the clamp may include an expandable seal 23, piston 24a 
and seat 24d. However, ball drop mechanism 26 is located 
further away from the top drive/clamp than in the embod- 
iment of Figure 1. In this embodiment/ the ball drop 
mechanism is positioned in a standpipe 28 adjacent the 
rig floor, which facilitates access thereto. The ball 24c is 
sized to pass through the ID of all of the mud flow lines 
21a, through the top drive passage and through the axial 
bore of the clamp to reach seat 24d. It is to be understood 
that, in such arrangements, the ball drop mechanism can 
be installed anywhere upstream of the seat. 
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[0025] Another embodiment, as shown in Figure 7, may use an 

expandable seal 32 on the spear of a clamp and a seal se- 
lectively drivable to expand out into a sealing condition 
about the spear by a drive system 34 including hydraulic 
pressure independent from the drilling fluid flow, as 
through a flow conduit 35 through lines or internal pas- 
sages. 

[0026] Thus, each of the embodiments of Figures 1, 2, 6 and 7 
provide a method for shutting in a well during use of a 
tubular gripping tool and when it remains positioned in 
the upper end of a tubular string extending into the well, 
which may occur during a well incident and when the pas- 
sive seal of the clamp fails and the draw works cannot be 
operated to remove the clamp from the end of the tubing 
string. The method can include expanding an expandable 
seal, such as a secondary passive seal, seal 23 or seal 32, 
which is positioned about a spear 22 of the tubular grip- 
ping tool to create a seal between the spear and the inner 
diameter of the tubular string, thereby to seal the upper 
end of the tubular string. 
[0027] The expandable seal may be expanded by a drive system 
that can be actuated selectively when it is desired to ex- 
pand the seal. Various drive mechanisms may be useful, 

> > 
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such as an arrangement that uses drilling mud to drive 
expansion, as in Figures 1 and 2, a system using another 
form of hydraulic pressure or another drive system. 
[0028] it may be useful to test the operation of the seal, since it 
may only be used occasionally, but when used may be of 
great importance. In a test, for example, it may be useful 
to conduct a flow test wherein a ball 24c is pumped from 
its release point to ensure that it can pass to seat without 
being obstructed. 
[0029] with reference to Figure 3, an inside gripping clamp 112 
is shown. Clamp 112 may be used for gripping an oilfield 
tubular 114 and may include an end 139 formed for con- 
nection to a top drive or other means for manipulating 
and/or suspending the clamp in a rig. Clamp 112 may in- 
clude a spear 122 sized to extend into the bore of the 
tubular to be gripped, gripping slips 140 positioned on 
the spear and drivable to engage the tubular to be 
gripped, a bore 121 through the clamp and its spear 
through which drilling fluid can pass into the tubular and 
a primary seal 142 about the spear to create a seal be- 
tween the spear the inner wall of the tubular. Primary seal 
142 may be expandable in response to an at least opera- 
tionally generated fluid pressure differential in the tubu- 
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lar. Clamp 112 may further include a secondary seal 123 
about the spear which is selectively operable to create a 
seal between the spear the inner wall of the tubular and, 
therefore, may be operated as a blow out preventer as a 
back up to primary seal 142. An enlarged view of the por- 
tion of the clamp about the primary and secondary seals 
is shown in Figure 4. 
[0030] as will be appreciated, clamp 112 may include any or all 
of the various additional parts shown in the illustrated 
embodiment such as a stabbing guide, a mud saver valve, 
a tubular stop flange, etc. Slips 140 and the drive system 
for the slips may take various forms, including those 
forms illustrated. 
[0031] in normal operation of clamp 112, spear 122 is inserted 
into a tubular bore to grip the tubular during connection 
to or break out from a tubular string. When spear 122 is 
inserted into a tubular, primary seal 142 may seal against 
the inner wall of the tubular to contain drilling fluids in 
the tubular. In this normal operation, secondary seal 123 
is maintained in a non-expanded condition such that it 
remains spaced from or not actively sealed against the 
tubular inner wall. This is shown on the left hand quarter 
sections of Figures 3 and 4. 
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[0032] should a back up for primary seal 142 be necessary, seal 
123 can be expanded to seal against the tubular inner 
wall. 

[0033] Although many drive systems are possible, the drive sys- 
tem illustrated in Figures 3 and 4, acts by release of a ball 

i 

124c from a ball drop mechanism somewhere upstream of 
a seat 124d in bore 121. Ball 124c may be pumped with 
the drilling mud flow into the clamp to seal against seat 
124b so that mud pressure can be used to inflate the seal. 
[0034] seal 123, as in the illustrated embodiment, may be an ex- 
trudable ring packer mounted between a fixed retainer 
ring 150 and a piston ring 124a, shown as a two-part ar- 
rangement including a piston face 152. Piston face 152 
may be open in a hydraulic chamber 154 in fluid commu- 
nication with bore 121. Piston ring 124a may be secured 
in position by one or more shear pins 156. Shear pins 156 
may be selected to prevent movement of piston 124a un- 
der normal pressures but to permit movement when fluid 
pressures in excess of a selected rating are applied 
against face 152. An example of normal operational pres- 
sure where the packer would not be activated is 3,000 psi. 
In this case the shear pins may be set to actuate at 3,500 
to 3,750 psi. A ratchet arrangement 158 may be disposed 
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between spear 122 and piston ring 124a to lock the pis- 
ton into its pressure driven, energized position. 

[0035] as noted, pressures sufficient to shear pins 156 may be 

applied by landing a ball 124c against seat 124d such that 
pressure can be increased above the ball. This increased 
pressure may be communicated, arrows P, to chamber 
154 and against face 152. Induced movement of piston 
124a causes seal 123 to extrude out, arrow E, between 
the piston and retainer 150. 

[0036] in another embodiment, shown in Figure 5, a hydraulic 
drive system that operates on a hydraulic source other 
than mud pressure in bore 12 lean be used to drive ex- 
pansion of the seal. In particular, piston 124a is operated 
by hydraulic fluid from a source pumped through pas- 
sages 160 passing through the body of spear 122 into hy- 
draulic chamber 154. Seals, such as o-rings 162 may be 
required at connections between the parts of the clamp. 

|0037] The clamp and it various parts may be made of materials 
and with methods conducive to use in the oilfield indus- 
try, as will be appreciated. 

[0038] The foregoing description is illustrative of various embod- 
iments and changes may be made thereto without depart- 
ing from the spirit of the invention. 
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Claims 

[d] 1.A blow out preventer for operating between a tubular 
gripping tool and a tubular gripped by the tool, the blow 
out preventer comprising: an expandable seal carried on 
the tubular gripping tool and expandable to seal be- 
tween the tool and the tubular's inner wall, the expand- 
able seal being operable as a back up to a primary seal 
operable between the tubular gripping tool and the 
tubular's inner wall. 

[c2] 2.An inside gripping clamp for gripping an oilfield tubu- 
lar, the inside gripping clamp comprising: a spear sized 
to extend into the bore of a tubular to be gripped, grip- 
ping slips positioned on the spear and drivable to en- 
gage against the inner wall of the tubular to be gripped 
and a primary seal about the spear to create a seal be- 
tween the spear the inner wall of the tubular, the primary 
seal being expandable in response to at least an opera- 
tionally generated fluid pressure differential in the tubu- 
lar and a secondary seal about the spear selectively op- 
erable to create a seal between the spear the inner wall 
of the tubular. 

[c3] 3.A blow out preventer assembly for operating between a 
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tubular gripping tool and a tubular gripped by the tool, 
the blow out preventer comprising: an expandable seal 
carried on the tubular gripping tool and expandable to 
seal between the tool and the tubular's inner wall and a 
hydraulic drive means for selectively driving the expan- 
sion of the expandable seal. 

4.A method for shutting in a well while a tubular grip- 
ping tool remains positioned in the upper end of a tubu- 
lar string extending into the well, the method compris- 
ing: providing an expandable seal about a spear of the 
tubular gripping tool that can be expanded selectively to 
seal between the spear and the inner diameter of a tubu- 
lar and selectively expanding the seal to shut in the well. 
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I acknowledge the duty to disclose to the United States Patent and Trademark Office all 
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filing date of the prior application and the national or PCT International filing date of the 
continuation-in-part application. 
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